The effects of parathyroid hormone (PTH) 
It is well established that parathyroid hormone (PTH) and calcitonin (CT) stimulate renal adenylate cyclase and induce an accumulation of cAMP in the kidney of various species (Murad et al. 1970; Kurokawa et al. 1974; Marx et al. 1972 a,b; Heersche et al. 1974) . The distribution of hormone-sensitive adenylate cyclase in the nephron of rabbit kidney was examined extensively in Morel's laboratory (Imbert et al. 1975; Charbardes et al. 1976) . They found that PTHsensitive cells were distributed through the nephron relatively widely but apparently in a manner distinct from the cells responding to CT. Their results explain the additive effect of these hormones on the accumulation of cAMP in rabbit renal cortical slices observed by Chase (1975) .
In rat kidney, however, the original report on the effect of CT by Murad et al. (1970) showed that the effects of PTH and CT on adenylate cyclase were not additive. We also failed to demonstrate an additive effect of these hormones on the accumulation of cAMP in the incubated renal cortical tubules or whole kidney tissue in vivo (Kurokawa et al. 1974) . In contrast, the demonstration by Marx et al. (1972b) of a greater relative concentration of CT receptors at the cortico-medullary junction made it likely that CT and PTH receptors are also located on different cells in rat nephron also. Using purified plasma membranes prepared from whole (undissected) kidney, these investigators also demonstrated that PTH and CT, in maximally effective concentrations, produce further increments in adenylate cyclase activity when the hormones are tested together (Marx et al. 1972a ). The increase caused by CT above the activity caused by PTH was only 50 % of the value expected if the hormones were to stimulate the enzyme independently. More recently, Heersche et al. (1974) examined the effects of PTH and CT on the adenylate cyclase from bone and kidney of rats and claimed that the maximal concentration of the two hormones together produced an additive effect in both tissues. Curiously, however, no actual results on the additive effect of the hormones on renal adenylate cyclase could be demonstrated.
This study was undertaken to determine the distribution of adenylate cyclase sensitive to PTH, CT or vasopressin (ADH) as well as the interactions of these hormones in stimulating the enzyme and accumulating cAMP in rat kidney.
MATERIAL AND METHODS
Male Wistar rats weighing 250-300 g (2-3 months of age) were used. To examine the effects of hormones on the levels of cAMP in the incubated renal cortical slices, the slices prepared by tissue slicer were incubated in 1.5 ml of Krebs-Ringer bicar¬ bonate buffer containing 10 mM glucose, 0.5% BSA and 1-2 mM isobutyl methyl xanthine (IBMX, Aldrich) in a 30 ml Erlenmeyer flask under a gas phase of 95°/o 02-5% COo. The slices were pre-incubated for 5 min at 37°C after which the hormone was added. In some experiments, the slices incubated for 30 min with or without hormone were transferred to flasks containing fresh media and the response to subsequent hormone was examined.
Extraction and estimation of cAMP by Gilman's method were reported previously (Kurokawa et al. 1974 
RESULTS
Effects of PTH and CT on the levels of cAMP in the incubated cortical slices Table 1 shows the effects of PTH and CT on the levels of cAMP in renal cortical slices. The cAMP concentration was increased maximally by 10 U/ml of PTH. The effect of CT, either porcine or salmon, was seen only in the absence of PTH or in the presence of low concentrations of PTH. Exp. I in Table 2 Each mean ± sem is of triplicate assays. renal cortex (Fig. 3) . The I_34PTH also caused a dose-related stimulation of the cyclase of papillary tip ( (Cuatrecasas et al. 1975 (Agus et al. 1973; Schneider 1975) , micropuncture (Bank 8c Aynedjian 1976; Agus et al. 1977) , microinjection (Lorentz 1976) , stop flow (Knox 8c Lechene 1975) or microdissection (Dennis et al. 1977) , the only publication dealing with the sites of CT actions in the nephron was, to our knowledge, the study by Paillard et al. (1972) . In this study, salmon CT was given to subjects pre-treated with diuretics. They showed that CT inhibited the re-absorption of sodium and phosphate in the proximal tubules.
In the present study, the adenylate cyclase stimulated by ADH showed a clear localization, being limited almost totally to papilla and inner medulla, in accordance with previous studies (Marx 1972Ö; Dousa 8c Vcdtin 1976 
